Abstract The aim of the present study was to examine the association between Internet addiction (IA), fatigue, and sleep problems among university students. A total of 3000 Turkish students aged 18 to 25 years were approached and 2350 students (78.3%) participated in this cross-sectional study from April 2017 to September 2017 in public and private universities in Istanbul. Data were collected via a structured questionnaire including socio-demographic details, lifestyle and dietary habits, Internet Addiction Test (IAT), Fatigue Scale, and Epworth Sleepiness Scale (ESS). Descriptive statistics, multivariate, and factorial analyses were performed. The overall prevalence of IA among the studied population was 17.7%. There were significant differences between gender, family income, father's occupation, school performance, frequency and duration of watching television, physical activity, Internet use duration, and sleep duration (all p < 0.001). Significant differences were also found between participants with IA and those without IA in having headaches, blurred vision, double vision, hurting eyes, hearing problems, and eating fast food frequently (all p < 0.001). Using multivariate regression Int J Ment Health Addiction (2019) 17:959-969 https://doi
2017 to September 2017. The questionnaires were handed out to the students at five different universities. Although 3000 students were approached, 2350 students participated in the study (response rate of 78.3%). Istanbul is a cosmopolitan city, so the sample represents all parts of Turkey. Furthermore, the value of Kaiser-Meyer-Olkin measure of sampling adequacy was found 0.91 > 0.6, so the sample size was deemed good enough for all the statistical tests carried out. Content validity, face validity, and reliability of the questionnaire were tested among 148 participants. A high level of validity and high degree of repeatability was found (kappa = 0.85 > 0.8).
Measures The questionnaire comprised five sections. The first section included sociodemographic details of the students; the second section concerned lifestyle habits, extra physical activities, and several disorders; the third section comprised the Fatigue Scale; the fourth section comprised the Epworth Sleep Scale; the final section concerned Internet use and included Young's Internet Addiction Test (Young 2004) .
We used the Turkish translation of Young's Internet Addiction Test (IAT) developed by Cakır Balta and Horzum (2008) . IAT comprises 20 questions to determine the level of addiction as mildly, moderately, or severely. It is evaluated on a scale up to 100: up to 49 is categorized as normal, 50-79 is categorized as problematic, and 80-100 is categorized as significantly problematic. Items were rated on a 6-point scale where 0 = does not apply, 1 = rarely, and 5 = always. The internal consistency (Cronbach's alpha) for the 20 items using the responses of all participants was 0.89. On the other hand, people were considered as Internet addicted if they use the Internet more than 35 h/week in Aslan's study (Aslan and Yazici 2016) . For the purposes of this study, students were regarded as having Internet addiction if they fulfilled all of the following two inclusion criteria: an IAT score > 65 and Internet viewing of ≥5 h/day.
The Fatigue Scale comprises 14 items that determine widely seen physical and mental fatigue symptoms (Chalder et al. 1993) . The 4-point Likert scale was applied where 1 = better than usual, 2 = no more than usual, 3 = worse than usual, and 4 = much worse than usual. Cronbach's alpha for physical fatigue items (1-8) was 0.85; and for mental fatigue items (9-14) was 0.82. The Epworth Sleepiness Scale (ESS) is used to assess average daytime sleepiness (Johns 2000) . The validated ESS comprises 8 items scored on a 24-point scale. Scores ranging from between 1 and 10 are normal and scores between 11 and 24 are considered to be abnormal. Epworth score varies in the range of 0-24: < 10 denotes normal; 10-15 moderate impairment, and 16-24 severe impairment (Johns 2000) . Cronbach's alpha for the ESS was 0.88 in the present study.
Data Analysis Factor analysis was used for data reduction purposes. It is a statistical method to reduce numerous variables into lower numbers of factors, which are more understandable (Thompson 2004) . Confirmatory factor analysis was used to determine the factor structure of the IAT. Student's t tests were performed to test the significance of differences between mean values of two continuous variables while the MannWhitney test was used for non-parametric data. Chi-square and Fisher's exact tests (two-tailed) were used to establish for differences in proportions of categorical variables between two or more groups. Multiple regression analysis was performed with stepwise selection, because of having detailed steps, to estimate IA score on several predictor variables in the dataset. Statistical significance was accepted at the p < 0.05 level.
Results
Factor analysis was applied on participants' responses in order to determine the psychometric features of the Internet Addiction Test (IAT). Confirmatory factor analysis (CFA) was performed on the dataset (N = 2350). Table 1 indicates the socio-demographic characteristics of the sample participants. Of these, 43.1% were males and 56.9% were females. The overall prevalence of IA among participants was 17.7%. The proportion of IA was significantly higher among males (54.2%) compared to females (45.8%; p < 0.001). There were significant differences between gender, family income, father occupation, school performance, frequency Table 2 denotes confirmatory factor analysis of IAT. The variables comprised four factors that had an eigenvalue greater than 1. Factor 1 related to nine variables (Q10, Q11, Q12, Q13, Q15, Q17, Q18, Q19, Q20) and concern behavioral attitudes with and without Internet. The variance for factor 1 was 19.52. Factor 2 comprised seven variables (Q3, Q4, Q5, Q6, Q7, Q8, Q9). These concern the effects of being online. The variance for factor 2 was 16.49. Factor 3 comprised two variables (Q14, Q16) and concern controlling time when online. Factor 4 comprised two variables (Q1, Q2) and concerned the spending of more time online. In Fig. 1 , as a result of reliability analysis, Cronbach's alpha of the scale was satisfactory (factor 1 = 18.76, factor 2 = 13.65, factor 3 = 12.18, factor 4 = 10.56). Table 3 shows the lifestyle habits, diet, and co-morbid factors comparing Internet-addicted participants with those not addicted. Significant differences were found between IA and non-IA participants in having headaches, blurred vision, double vision, hurting eyes, hearing problems, and eating fast food frequently (all p < 0.001). Significantly fewer participants with IA reported having vigorous and moderate activities compared to non-IA participants (p < 0.01). Table 4 compares fatigue disorders of those with IA to non-IA participants. Those with IA had significantly higher fatigue disorder scores, especially physical fatigue, due to the significantly high number of hours' Internet use (p < 0.001) as compared to non-IA participants. Table 5 shows the multiple linear regression analysis to determine the potential 2.67 ± 1.10 2.50 ± 1.12 0.031 5. Do you start things without difficulty but get weak as you go on? 2.61 ± 1.10 2.49 ± 1.06 < 0.001 6. Are you lacking in energy?
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2.81 ± 1.16 2.52 ± 1.12 < 0.001 Mental symptoms 9. Do you have difficulty concentrating?
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2.60 ± 1.18 2.48 ± 1.04 0.040 predictors as risk factors for Internet addiction. This analysis demonstrated that the duration of Internet use, physical fatigue, mental symptoms, sleepiness (as assessed using the EES), headaches, hurting eyes, tired eyes, and hearing problems were significantly associated with (and key predictors of) Internet addiction.
Discussion
The present study clearly demonstrated that IA was related to a wide range of co-morbid factors and poor lifestyle habits. The prevalence of IA in the present Turkish sample (17.7%) is higher than that of China (11%) (Lam et al. 2009 ), Australia (10.8%) (Choi et al. 2009 ), Greece (8%) (Siomos et al. 2008) , Taiwan (17.1%) (Liu et al. 2017) , and the USA (9%) (Caplan 2007) . Moreover, IA affects approximately 1.2 to 26.3% of US university students (Li et al. 2015) . Although it is difficult to compare the exact prevalence of IA due to the lack of a shared criteria and assessment instrument used, the present study highlights the importance of using a robust psychometrically validated scale. The present study examined the psychometric features of the IA test using factorial analysis.
Researchers have used different terms to describe adverse impacts of excessive Internet use on individuals, including (but not limited to) Internet addiction, Internet addiction disorder, Internet use disorder, Internet dependence, problematic Internet use, and pathological Internet use (Kuss et al. 2014; Griffiths 1998; Choi et al. 2009 ). A recent cross-sectional study of 1156 students in the Mersin Province of Turkey reported that 175 students (15.1%) were considered as Internet addicts (Şaşmaz et al. 2014) . The prevalence rate of Internet addiction was 9.3% in girls and 20.4% in boys (p < 0.001), and is therefore in line with findings from the present study. Several studies in Turkey examined the relationship between Internet addiction and depression (Gunay et al. 2018 ) and anxiety (Seyrek et al. 2017) , Internet and sleep problems (Canan et al. 2013; Ekinci et al. 2014; Bhandari et al. 2017) , and Internet and loneliness ). Yilmazsoy and Kahraman (2017) found that the level of Internet addiction is related to the duration of Internet usage and the increased duration of Internet usage leads to increase in the level of Internet addiction. This is confirmatory with the present research. Moreover, this is the first study to investigate the relationship between Internet addiction, fatigue, and sleeping problems among young Turkish population. Nevertheless, a large body of literature suggests that Internet addiction has negative effects on individuals' abilities (Kuss et al. 2014; Griffiths 1996 Griffiths , 1998 Choi et al. 2009; Bener and Bhugra 2013; Niemz et al. 2005) , irregular dietary habits (Bener et al. 2010 (Bener et al. , 2011 Park et al. 2013) , physical inactivity (Bener et al. 2010 (Bener et al. , 2011 Kuss et al. 2014; Griffiths 1996 Griffiths , 1998 , and adequate sleep (Canan et al. 2013; Ekinci et al. 2014; Bhandari et al. 2017) . Furthermore, a Korean study reported a significant association between IA, sleep disturbances, fatigue symptoms, and fast food consumption (Kim et al. 2010) . The results of the present study concur with these findings. Previous research has also established that computer screen lights can have negative effect on the circadian rhythm and lead to sleep phase delay (Petit et al. 2016) . Similarly, IA plays an important role in daytime sleepiness and sleeping disorders (Ferreira et al. 2017 ) and fatigue (Lin et al. 2013) . Another study has also reported that IA has negative impacts on sleep including sleep deprivation and fatigue (Bener et al. 2016) .
The present study is not without its limitations. Firstly, common diagnostic criteria for IA differ across studies and the present study used the most widely used measure but arguably the most out-of-date. Secondly, there may be reporting bias by students such as hiding the duration of Internet use due to the self-reported scale (along with other well-known biases common to all self-report methods such as memory recall). Finally, family factors related to IA were not evaluated as potential variables in the present study. Despite these limitations, the present study demonstrated that IA was associated with poor dietary habits, sleep problems, and fatigue symptoms using a relatively large-scale sample. Using confirmatory factor analysis, the study investigated the latent structure of the IAT scale and results support its reliability and validity.
